This paper presents the findings of a baseline study of pedagogic practices used by Myanmar primary teachers in the teaching of mathematics and Myanmar language at Grades 3 and 5. The main purpose of the baseline study was to inform the design of teacher education programmes and allow for subsequent evaluations of interventions designed to improve the quality of primary education. It found that the majority of observed lessons (n ¼ 728) used a transmission model of teaching in which the teacher often used a chalkboard and/or textbook to transmit recipe knowledge for recall and there was little variation across the teaching of mathematics and Myanmar language at Grades 3 and 5. Drawing on evidence from the baseline, the paper explores the training needs of primary teachers in Myanmar in the light of proposed reforms to teacher education at the pre-and in-service stages.
Introduction
Since the first general election in 2010 marking an important step in the transition from military rule to civilian democracy, and a subsequent election in April 2012 that saw the return of Aung San Suu Kyi and her National League for Democracy party to national politics, Myanmar (formerly known as Burma) has been emerging from decades of international isolation and ethnic conflict. At a time when Myanmar is being welcomed back into the global economy and is introducing reforms to expand trade and investment, there is an urgent need to rebuild its capacity for political, administrative and legal reform, and for the delivery of key public services, especially education and health.
While access to data on education in Myanmar is often limited and out of date, official figures show that primary education has a 97% intake rate with gender parity (Ministry of Education, 2012) . According to the official data, there are currently some 41,000 schools and about 276,000 school teachers, as well as 23 education colleges and two institutes of education that produce around 10,000 teachers annually. It is estimated that about half of the primary schools are multi-grade with teachers responsible for more than one grade at a time, usually taught in school buildings lacking partitions or walls between classes. It is claimed that 81% of children complete the full cycle of primary education that ends at the fourth grade. However, it is acknowledged that there are disparities in access to education between states and divisions. For example, the net enrolment for primary schools in Kachin State is 94.8% compared to 61.2% in Shan State East, and 59% in Chin State.
Recent international figures suggest the overall completion rate to be much lower with 45% of children initially enrolled in school failing to complete the final primary grade, with the highest rate of dropout (19%) at the end of first grade (Nations United, 2011) . In terms of adult literacy rates, official figures state that it is around 95% (UNESCO, 2010a). However, a recent UNICEF study of literacy and numeracy rates found low levels of learning achievement with the majority of pupils completing the primary school cycle having mastered less than 50% of the competencies set out in the curriculum for Myanmar language and mathematics (Vine, 2010a (Vine, , 2010b .
In addition to the lack of official information on Myanmar primary schools, there has, until recently, been little in the way of published research on classroom pedagogy. A 2010 study of pedagogic practices in 23 Myanmar primary lessons found that teachers relied on a single method made up of teacher-fronted "chalk and talk" promoting the transmission of knowledge and rote learning and low levels of achievement in Myanmar language and mathematics (Vine, 2010a (Vine, , 2010b . Such findings suggest the need for powerful teacher education programmes to shift such persistent patterns of teacher-pupil interaction (Timperley, 2011) .
However, a study of 10 Education Colleges in Myanmar suggests they are not currently equipped to provide such programmes (Redden, 2007) . It was found that teacher educators are not able to challenge the strong images that teaching students bring to their training shaped by their earlier educational experiences because many teacher educators generally hold the same beliefs and perpetuate a transmission mode of instruction. It was also found that the centralized education college curriculum, while creating a uniformity in approach, appeared to be too general, overcrowded and in need of radical reform to develop specialism and expertise in the different phases of basic education (early years, primary, middle and secondary school).
A more recent review of four education colleges found little had changed since 2007 (Hardman, Abd-Kadir, & Tibuhinda, 2012; Hardman, Aung, & Mint, 2012) . From the observations, interviews and review of curriculum documentation, it was found that the model of teaching the students were being presented with was essentially transmission-based, stressing a hierarchical learning of knowledge and conventional teacher-fronted classroom organization. It was also evident that key areas in teacher preparation, such as multi-grade teaching, the teaching of languages other than Myanmar and inclusive education, were largely absent from the curriculum.
The colleges also lacked specialist teaching areas and resources, and the current ICT infrastructure was in need of a major overhaul to effectively connect staff and students to the global information highway. Partnerships with schools were largely underdeveloped and college staff played little role in the supervision of students on teaching practicum and with curriculum development at school level. Because the links were minimal, student teacher support and supervision was mainly the responsibility of head teachers, with support from township education officers charged with overseeing and supporting schools.
In the face of these challenges, there is a growing recognition by the Government of Myanmar and its donor partners that a focus on pedagogy and its training implications needs to be at the heart of the commitment to improve student retention, progression and learning (Schweisfurth, 2011; Schwille, Dembele, & Schubert, 2007) . In its discussion of quality education in the developing world, the 2010 UNESCO EFA Global Monitoring Report calls for a commitment to policies that focus on the creation of an effective learning environment for all children regardless of background, through the provision of adequate facilities, well-trained teachers, and a relevant curriculum and clearly defined learning outcomes (UNESCO, 2010b) . Most importantly, the report acknowledges that educational quality is largely obtained through pedagogical processes in the classroom and that what students achieve is heavily influenced by the knowledge, skills, dispositions and commitment of the teachers in whose care students are entrusted. Therefore, provision for meeting the professional development of teachers needs to be focused on the school.
The President of Myanmar has made the improvement of education standards a top priority and teacher education has been identified as a critical area of concern and a key strategy for improving the quality of education 1 . As part of the commitment to develop the quality of education in Myanmar, a comprehensive education sector review (CESR) was approved by the President of Myanmar calling for a review of the whole teacher education and management system to improve the quality of basic education.
As Myanmar embarks on its reforms of the education system, it is recognized that a motivated and well-trained teaching force is a prerequisite for quality education and that this can only be brought about by improving the status, quality, management, policies and training of teachers (Darling-Hammond, Chung Wei, Andree, Richardson, & Orphanos, 2009; OECD, 2011) . In line with other countries in the south east Asian region, it is recognized that such a commitment to the development of teacher capacity will require the bringing together of pre-service education and training (PRESET) and in-service education and training (INSET) programmes to create a continuing professional development framework to upgrade the pedagogic knowledge and skills of teachers over a sustained period of time Suzuki and Howe (2010) .
There is also a recognition that reforms to teacher education will need to consider the varying social, cultural, linguistic and educational needs of Myanmar because of its ethnically diverse population and that such reforms will need to be delivered through a decentralized education system. It is therefore important to study the way contextual factors interact with teacher beliefs and classroom practices, particularly in poorly resourced contexts like Myanmar (Alexander, 2008; Avalos, 2011) . Such studies will also help to ensure there is a better balance and blending of local cultural practices with internationally informed teacher education reforms.
The baseline study was therefore commissioned to study such factors and to feed into the development of a national teacher development strategy as part of the CESR and to allow for subsequent evaluations of interventions designed to improve the quality of teaching and learning in Myanmar primary schools.
Methodology
The present study set out to investigate the types of interactions primary teachers use in whole class, group-based and one-to-one teaching to present, organize and sustain learning tasks and activities in Myanmar language and mathematics classes. It forms part of a larger, quasi-experimental study designed to investigate the impact of the INSET programme on classroom processes and learning achievement over a four year period (2012 -2016) 2 . A multi-method research design using both quantitative and qualitative methods was used to study classroom processes and allow for methodological triangulation to achieve greater validity and reliability in the study. As well as informing the design of teacher education programmes, the baseline study was also seen as a capacity building exercise for the Ministry of Education (MOE), UNICEF field officers, and tutors from education colleges. Forty-two staff from the MOE, UNICEF and education colleges from across the different states of Myanmar were therefore selected and trained as data collectors over the course of a week in October 2011, including a day piloting the observation instruments in primary schools in Yangon. The data collection phase was conducted over a four week period in November 2011.
Research instruments
The classroom interaction study made use of two systematic observation schedules completed in the natural setting of the classroom and interactive analysis of a sub-sample of digitally recorded lessons to investigate the time spent on a range of teaching and learning activities. All three instruments were designed to be comprehensive, manageable and as low-inference as possible in capturing current pedagogical practices in Myanmar primary schools. They were informed by international pedagogical research into effective teaching behaviours focusing on what can be observed in the act of teaching (i.e., task, activity, interaction, assessment) so as to ensure the observations of classroom processes were as valid and reliable as is practically possible (Alexander, 2008; Hardman et al., 2009) .
Research into effective teaching has identified a number of key teaching behaviours that lead to higher gains in learning outcomes in which the quality of teacher-pupil interaction is central. They include instructional variety, using and incorporating pupil ideas, appropriate and varied questioning, probing for knowledge and frequent feedback in which classroom interaction is central to the act of teaching (Alexander, 2008; Hattie, 2009; Muijs & Reynolds, 2011) . Investigating the quality of teacher-pupil interaction in Myanmar primary schools was therefore a central feature of the study.
All three instruments drew upon a three-part teaching exchange structure that is central to teacher-pupil interaction (Sinclair & Coulthard, 1992) . In its prototypical form a teaching exchange consists of three moves: an initiation, usually in the form of a teacher question, a response in which a pupil, or group of pupils, attempts to answer the question, and a follow-up move, in which the teacher provides some form of feedback (very often in the form of an evaluation) to the pupil's response (henceforth referred to as IRF). However, research into classroom interaction suggests that the IRF structure can take on a variety of forms and functions leading to different levels of pupil participation and engagement (Hardman, 2008a; Liu, 2008; Nystrand, Gamoran, Kachur, & Prendergast, 1997; Wells, 1999) . Such studies suggest that teacher follow up which goes beyond evaluation of answers (i.e., by asking pupils to expand on their thinking, justify or clarify their opinions, or make connections to their own experiences) can extend the answer in order to draw out its significance so as to create a greater equality of participation.
To ensure the instruments were appropriate to the Myanmar primary school context, they were piloted over three days in 19 primary schools in five Townships. One prominent "questioning" move noted in the piloting of the instruments was the use of a mid-sentence rise in voice intonation that acted as a teacher elicit, designed to get a response from the pupils during, or at the end of, an explanation or following a pupil response. Usually, the elicitation was in the form of a repetition or completion of a phrase or word. It was often direct and pupils often knew from the intonation whether it required an individual answer or a choral response. This was categorized as a "cued elicitation". Cued elicitations and teacher checks therefore largely functioned as ritualized participation strategies designed to keep the pupils involved rather than requiring an answer to a question.
Observation Schedule 1 used timeline analysis and required the observer to record the main teaching activities from a list of prompts every five minute interval in the lesson. In the note section, observers were asked to record activities not covered in the checklist and to provide further contextual information on the activities ticked in the checklist. Because it was systematically recording the main teaching and learning activities of the lesson in real time, the timeline analysis was designed to be formative so as to inform the completion of Observation Schedule 2, which was more summative in design. All lessons were observed by a pair of observers and the observation schedule completed independently.
Observation Schedule 2 was designed to capture the frequency of teacher and pupil behaviours that occurred during the course of a lesson and was completed at the end. The schedule asked the two observers to agree the frequencies of 32 teaching and learning activities taken from the effective teaching literature using a 4 point scale: 1 ¼ behaviour never observed; 2 ¼ behaviour rarely observed (i.e., once or twice); 3 ¼ behaviour occasionally observed (i.e., four or five times); 4 ¼ behaviour consistently observed.
Observation Schedule 3 systematically coded a sub-sample of 40 digitally recorded lessons covering the teaching of mathematics and Myanmar language at Grades 3 and 5 using a computer software program to log the duration of the time spent on a range of teaching-pupil interactions within the IRF teaching exchange structure. For each teaching exchange the computerized system logged the actor, the discourse move and who the receiver was. The scheme therefore primarily focused on the three-part, IRF structure and gathered data on teacher questions, whether questions were answered (and by whom), and the types of evaluation given in response to answers. It also recorded pupil initiations in the form of questions and statements.
Within each discourse move a range of modifiers were available. For example, the system recorded whether teacher questions were "open" (i.e., defined in terms of the teacher's reaction to the answer: only if the teacher accepted more than one answer to the question would it be judged as open) or "closed" (i.e., calling for a single response or offering facts). Responses could be coded according to whether a boy or girl answered or whether there was a choral reply. Teacher feedback to a pupil's answer was coded according to whether it was praised, criticized, accepted or probed for further elaboration. The system also recorded teacher explanations, directions, refocusing of the class, and reading and writing activities. In addition to probing, the system also recorded uptake questions (where the teacher incorporates a pupil's answer into a subsequent question).
Reliability of coding
During the data collection training workshop, inter-rater reliability checks were conducted on Observation Schedules 1 and 2 using digitally recorded lessons and the coding checked using descriptive item analysis. By the end of the 5-day training workshop, the 42 observers were achieving an inter-rater correlation of 0.86. We were, therefore, confident that we were getting over 80% agreement in the coding, adding to the reliability of the findings.
Sample
The classroom interaction baseline study consisted of a stratified sample of 200 schools selected from 1,000 government schools in 20 Townships where UNICEF is currently working. The schools were selected to be representative of urban and rural setting, size of school and ethnicity of pupils. In each of the schools, a Myanmar language and mathematics lesson was to be observed at Grades 3 and 5, giving a total figure of four observations per school. However, due to security risks in some of the border regions, only 182 schools could be visited giving a total sample of 728 lesson observations.
The overall means for the number of pupils in the 728 lessons observed is given in Table 1 .
Observers recorded the language of instruction used in the 728 lessons observed. It can be seen in Table 2 that in nearly 80% of lessons Myanmar was used as the medium of instruction and that code switching between Myanmar and a local language was common in 13% of the lessons observed, with 8% of lessons being taught in an ethnic language other than Myanmar.
In the piloting phase of the study, it was found that teachers follow nationally prescribed textbooks for Myanmar language and mathematics. In terms of the pupil totextbook ratio, it was found that in 76% of the classes observed all the pupils had their own textbook for Myanmar language and mathematics and in 23% of classes they had to share a textbook. Observers also recorded the number of lessons that had a lesson plan. Overall, it was found that 39% of the lessons observed had a plan and that teachers working in rural schools were less likely to plan lessons (i.e., 73% of teachers in rural schools had no lesson plan compared to 38% in urban schools).
Findings
This section presents the main findings of the study. Firstly, an analysis of the timeline data is presented. This is followed by a detailed analysis of the frequency of the 32 teaching and learning behaviours. Finally, an interactive analysis of the time spent on a range of 
Timeline analysis
Working independently, the two observers completed the timeline analysis schedule during the course of the lesson. The schedule required the observers to record the main teaching activities from a list of prompts every five minute interval in the lesson. Observers could record more than one activity in each of the five minute sections of the lesson. A check on the level of agreement between the two observers showed it was above 90%. The 1,456 lesson observations were subsequently merged and analysed. Table 3 gives a breakdown of the lesson length.
In analysing the data a count of the number of times an activity occurred within a fiveminute interval was conducted and divided by the total number of activities in the interval to arrive at a percentage of the time spent on the activity. Officially, Grade 3 lessons are meant to last 30 minutes and Grade 5 lessons 35 minutes so the timeline schedules were completed within these time frames. If the lesson ended before the official designated time, observers coded the behaviour as "off-task". Table 4 and Figure 1 show a breakdown of the most common teaching and learning activities in Grade 3 lessons as a percentage of the lesson time.
Similarly, Table 5 and Figure 2 show a breakdown of the most common teaching and learning activities in Grade 5 lessons as a percentage of the lesson time
The findings suggest that teacher-led explanation, question and answer, rote and chorusing of answers by pupils, and use of the chalkboard by the teacher, were the most common teaching and learning activities in the lessons observed at Grades 3 and 5. There also appeared to be little variation in the underlying pedagogy across grades. Overall, teacher directed activities accounted for over 80% of the lesson time at Grades 3 and 5, with individual seat work, where the pupils work from the chalkboard or a textbook, taking up nearly 9% of the lesson. Paired or group work and pupils demonstrating to the class appeared to be the least used of the teaching and learning activities at both grades accounting for just over 2% of the lesson time. For nearly 5% of the lesson time at Grade 3 and 4% at Grade 5, pupils were observed as being off-task, particularly in the later stages of the lesson. This suggested that lessons were ending early and teachers were not using a plenary session to draw the whole class together at the end of the lesson to summarize, consolidate and extend what has been covered and direct pupils to the next stage of learning.
Further investigation of the timeline data using regression analysis found that class size was the most important factor in determining whether teachers made use of paired/ group work and pupil demonstration: their use was significantly higher in classes ranging between 30 and 50 pupils (p ¼ 0.008). Such pupil-centred approaches were also more likely to occur in the teaching of mathematics (p ¼ 0.1). While teachers in mono-grade classes were more likely to use paired/group work and pupil demonstration, the difference was not statistically significant. However, the interaction effect between non-Myanmar speaking and multi-grade lessons meant there was significantly less time spent on paired/ group work and pupil demonstration in such lessons (p ¼ 0.06).
Overall, the timeline analysis suggests Myanmar primary teachers were using a very narrow range of teaching and learning approaches made up of teacher-fronted "chalk and talk" promoting the transmission of knowledge and rote learning. The guided co-construction of knowledge, in which a teacher talks with pupils in whole class, group and individual situations to guide their thinking, together with opportunities for collaborative learning to promote critical thinking and problem solving was rarely observed (Hardman, 2008b) .
Frequency of teaching and learning behaviours
Seven hundred and twenty-eight live lessons were analysed using the observation schedule designed to capture the frequency of teacher and student behaviours. A breakdown of the lesson observations by subject and year group is given in Table 6 .
The 32 observable practices were categorized into four sections on the observation schedule. In Section 1 there were 15 teaching and learning behaviours covering lesson clarity, the setting of learning objectives, instructional variety (i.e., use of whole class, paired/group-based and individual teaching) and the general climate of the classroom. Six behaviours were captured in Section 2 covering teacher approaches to questioning, and six behaviours were captured in Section 3 covering teacher feedback and follow-up to the questions. Section 4 was made up of three behaviours exploring teacher management of the class.
Of the 32 observable practices whose frequencies were rated on a 4-point scale (1 ¼ never observed; 2 ¼ rarely observed (i.e., once or twice); 3 ¼ occasionally observed (i.e., 4 or 5 times); 4 ¼ consistently observed), it can be seen as shown in Figure 3 that:
. 16 were found to be never or rarely observed in over 90% of the lessons . a further nine were never or rarely observed in over 80% of the lessons observed
As in the timeline analysis, the data suggest that teacher-fronted activities in the form of closed questions (17), cued elicitations (16) and use of the chalkboard (6) were the most (18), probing of pupil answers (24) and building their answers into subsequent questions (26) to create greater pupil participation in the talk were the least used. Similarly, pupil questions (27), peer tutoring (12), paired/group work (11) and pupil demonstration (21) were largely absent. The data also suggest that teaching behaviours designed to promote clarity through clear lesson structures, instructional variety and a positive classroom climate were not part of the teaching repertoire. For example, teachers rarely stated the learning objectives (1) of the lesson, checked for prior knowledge (2) or used a plenary to summarize and extend pupil learning (15). They also rarely displayed a positive to tone (8), knew pupil names (9), interacted with individual pupils (14), or encourage the equal participation of both girl and boy pupils (9). Table 7 shows a ranking of the behaviours according to whether they were "never" or "rarely" observed. The table suggests that teacher use of the IRF to open up space in the whole class talk to allow for the co-construction of ideas between teachers and pupils through the use of open questions, probes and comments on pupil answers, and the building of answers into subsequent questions, was rarely practised, as was the use of peer tutoring, group work and pupil demonstration to encourage teacher-pupil and pupil-to-pupil discussion.
In comparison, Table 8 gives a breakdown of the most commonly observed behaviours in the 728 lessons. It emphasizes how teacher-fronted activities, through the use of closed questions, cued elicitations, writing on the chalkboard and teacher explanation, were the most regularly occurring activities.
Overall, the frequency data analysis suggests many of the teaching behaviours identified in the international literature as being effective in raising attainment are rarely practised by Myanmar primary schools, particularly teaching strategies that promote dialogue and discussion. The data were further explored using the Mann-Whitney U test to compare whether there were any statistically significant differences in the observations across subjects and grades, and across mono-grade and multi-grade schools. While the following analysis of the ranking of the scores showed there were some significant differences across the subjects, grades and type of school, it should be noted that most of the observable practices were "never" or "rarely" observed in majority of the lessons. 
Grade differences
The Grade 3 lesson observations were compared to the Grade 5 lessons for each of the 32 behaviours. It was found that in 29 out of the 32 teaching and learning behaviours there was no significant difference between the grades (p , 0.05). This suggests there was little difference in the underlying pedagogic approach used to teach across the two grades. Of the three behaviours that were significantly different (i.e., checking for prior knowledge, open questions and building pupil answers into subsequent questions) they were more likely to be observed in the Grade 5 lessons. In Myanmar language lessons, teachers were more likely to ask open questions and build pupil answers into subsequent questions.
Subject differences
When the Myanmar and mathematics lessons across both grades were compared there were statistically significant differences in 10 of the 32 teaching and learning behaviours (p , 0.05). In mathematics, teachers tended to use more explanation and make greater use of the chalkboard and other teaching and learning resources. They were also more likely to show enthusiasm and interact with individual pupils and encourage individual rather than choral responses to their questions, and to comment on individual answers and provide more feedback during individual seatwork in mathematics lessons. When the grades were examined separately it was noted that there was less likely to be a difference between the frequency of the observable practices in Grade 5 subjects (Myanmar language and mathematics) (6 out of 32 behaviours showing significant differences) compared to the Grade 3 subjects (13 out of 32 behaviours showing significant differences). Where differences did occur it was found that the behaviours were more likely to have been observed in mathematics lessons. At Grade 5, teachers of mathematics were more likely to make use of the chalkboard, interact with individual pupils, evaluate their answers and provide feedback during individual seatwork. In the teaching of Myanmar at Grade 5, teachers were more likely to use open questions and build pupil answers into subsequent questions. At Grade 3, teachers of Myanmar language were more likely to ask open questions, whereas teachers of mathematics were more likely to make greater use of explanation, the chalkboard and other learning resources. Teachers of mathematics at Grade 3 were also more likely to emphasize key points, show enthusiasm in their teaching, interact with individual pupils to provide feedback on their answers and to use paired/group work.
Type of school Table 9 shows a breakdown of the schools in the sample according to whether the children were taught in mono-grade or multi-grade classes and whether the school was located in an urban or rural area. As most of the urban schools were mono-grade an analysis was carried out for just the mono-grade schools to see if there were any differences between rural and urban schools. The analysis showed that urban schools were significantly more likely to display the observable behaviours (15 out of 32) (p , 0.05). Urban teachers were more likely to state the lesson objectives and check for prior knowledge, and to use the chalkboard and other learning resources. They also showed a greater tendency to interact with pupils, including pupils with special educational needs, by calling on individual pupils by name to answer questions and by using more open and closed questions and to demonstrate in front of the class. There was also more follow up, through teacher evaluation, probing and commentary, to pupil answers. Urban teachers were also more likely to effectively manage the class and the lesson time.
When lessons in the rural mono-grade schools were compared to those in the rural multi-grade schools there were statistically significant differences in 10 out of the 32 teacher practices (p , 0.05). Where differences did occur, it was found that the behaviours were more likely to have been observed in the lessons in the mono-grade schools. Teachers in mono-grade schools showed a greater tendency to explain material clearly and accurately, to check for prior knowledge and emphasize key points throughout the lesson. They also showed more personal enthusiasm in their teaching and were more likely to encourage the equal participation of girls and boys, and to have a good rapport with the class. They also appeared to use more closed questions and cued elicitations.
Class size
The data were analysed to investigate whether there were any statistically significant differences in the frequency of use of the 32 teaching and learning behaviours due to class size. Three groupings were created: classes below 30 pupils; classes between 30 and 60 pupils; classes above 60 pupils. No significant differences were found in the teaching and learning behaviours in classes lower than 30; however, 23 behaviours were significantly different in classes above 30 (15 were significantly different in classes of 30 -60). While it is difficult to draw any firm conclusions from the analysis as to the optimum class size for promoting the effective teaching behaviours, the use of group work and pupil demonstration was significantly different in classes of 30-60 pupils.
Overall, the frequency analysis suggests Myanmar primary teachers are using a limited repertoire of teaching and learning approaches based on teacher explanation, rote and recitation, with little attention being paid to securing pupil understanding through a blend of whole class, group-based and one-to-one interaction in which pupils play can an active role in the classroom talk.
Analysis of digitally recorded lessons
A sub-sample of 40 digitally recorded lessons from eight townships covering urban and rural settings was analysed to investigate the proportion of time spent on 13 teaching and Rural  34  71  38  143  Urban  30  2  4  36  Unknown  0  1  2  3  Total  64  74  44  182 learning activities. The average lesson at Grade 3 lasted for 28 minutes and at Grade 5 it was 31 minutes. A breakdown of the lesson observations by subject and year group is given in Table 10 . A continuous sampling method was used to record the amount of time spent on a range of teaching and learning activities in the sub-sample of 40 digitally recorded lessons. This allowed for the lessons to be observed in real-time and for the duration of each of the teaching and learning activities to be calculated as a percentage of the lesson time. It also allowed for more intensive qualitative analysis of the patterning of the teacher-pupil interactions uncovered in the frequency and timeline data. Table 11 presents a breakdown of the percentage of time spent on each of the 13 teaching and learning activities across the two subjects and grades 3 . Overall, the analysis shows a similar distribution of time on the 13 teaching and learning activities across both subjects and year groups to the timeline analysis and they triangulate well with the frequency analysis. When the data were aggregated, they show that teacher directed activities (explaining, question and answer, writing on the chalkboard, reading to the class, asking pupils to read, lesson summary, class management and administration) took up 80% of the lesson time (Figure 4) . Individual seat work, where the pupils were working from the chalkboard or textbook took up nearly 12% of the lesson and non-curricular activities (i.e., interruptions, pupils are off-task) took up a further 5% of the time. More pupil-centred forms of learning (i.e., paired or group work, pupil demonstration) accounted for just nearly 4% of the lesson time. The analysis also suggests there was little variation in teaching approaches across the two subjects at both stages of the primary curriculum. In other words, teachers were using the same underlying pedagogy regardless of the subject and grade they were teaching, and there were few opportunities for pupils to contribute their own ideas through dialogic engagement with the teacher in questioning and answer exchanges, and in paired or group work or pupil demonstration.
More in-depth analysis of the teacher-pupil interactions in the 40 lessons found that it was common for the teacher to ask closed questions or to use cued elicitations usually signalled by a mid-sentence rise in voice intonation that was designed to get a response from the pupils during, or at the end of, an explanation or following a pupil response. Usually, the elicitation was in the form of a repetition or completion of a phrase or word and answered in chorus. Choral responses were therefore the dominant method of responding to teacher initiations, making up nearly 80% of the response moves.
It was also common for choral answers to receive no follow-up. When follow-up did occur, teachers usually affirmed an answer or praised it often by asking the class to clap. Teacher comments on pupil answers, whereby they would rephrase, build or elaborate upon an answer, were rare, as were teacher probes (i.e., when the teacher continues to focus on a pupil who has answered and asks for further elaboration upon their answer). The findings also show that when an individual answer was called for a boy was twice more likely to be asked to answer a question by the teacher than girls. Pupil questions were also extremely rare: in all 40 digitally recorded lessons only 12 pupils asked questions, eight of which were boys. Where textbooks were used, the observations suggested that their use Table 10 . Breakdown of digitally recorded lessons by subject and year group.
Mathematics
Myanmar Language
Grade 3 10 10 Grade 5 10 10 Table 11 . Percentage duration of teaching and learning activities. was often limited to the teacher reading to the class, interspersed with question and answer, individual pupil exercises, and pupils reading to the class, thereby adding to the directive nature of the teaching.
Overall findings
The overall findings from the three observation instruments suggest Myanmar primary teachers are mainly using a transmission model of teaching in which the teacher often used a chalkboard and/or textbook to transmit recipe knowledge for recall. The findings also suggest there was little difference in the way mathematics and Myanmar language were being taught across Grades 3 and 5. Pupils spent a great deal of time listening to the teacher explaining, asking questions, cuing choral responses, writing on the chalkboard, reading and managing the class. The closed nature of the questioning and direction by the teacher meant that pupils were rarely given the opportunity to ask questions or contribute their ideas. It therefore limited the extent to which pupils could develop their oral skills and critical thinking, and take responsibility for their own learning. Because of the high use of closed questions, cued elicitations and choral responses, teacher feedback on individual pupil responses was rare, offering very few opportunities for ideas to be developed or examined from other angles through the use of teacher probes, comments or questions that build on pupil answers. In addition to the lack of dialogic engagement between teachers and pupils in whole class teaching, there was very little paired or group work to promote problem solving activities. Breaks in this pattern occurred when children were called to the front of the classroom to work at the blackboard or recite. Where textbooks were present in the classroom, they were often not well used by the teachers to promote active learning through paired or group activities or individual research. Teachers appeared to largely work through the textbook exercises and set tests at the end of a chapter, thereby adding to the emphasis on rote and memorization and passivity of the learning.
Many of the teachers observed were working in an environment of genuine constraints caused by a lack of adequate investment in school environments. Schools buildings lacked electricity, learning resources and other facilities and many were in a poor state of repair, particularly in rural areas. Many classrooms were also overcrowded, poorly lit and ventilated with insufficient desks and chairs available, and because many of the schools were multi-grade there was a lack of walls or partitions between classes often resulting in a high volume of noise.
Discussion and conclusions
Overall, the baseline study of Myanmar primary schools suggests improving the quality of primary education in such a poorly resourced context presents a considerable challenge. Where teachers lack training in multi-grade teaching and material conditions are poor, there are clearly limits on what teachers can do to change their teaching practice. However, research from low income countries suggests it is possible to change pedagogical practices and raise learning achievement through well designed and supported PRESET and schoolbased INSET system and programme that takes into consideration the contextual reality in which teachers work (Hardman, Ackers, O'Sullivan, & Abrishamian, 2011; Moon, 2007; O'Sullivan, 2010; Schwille et al., 2007) . Helping Myanmar teacher educators and teachers transform classroom talk from the familiar rote, recitation and exposition found in the current study to include a wider repertoire of dialogue and discussion will require professional development programmes that upgrade pedagogic knowledge and skills over a sustained period of time (Mulkeen, 2010; Timperley, 2008) . By focusing on the classroom, school-based training at the PRESET and INSET stages can help teachers broaden the repertoire of whole class teaching currently found in Myanmar classrooms. Such an approach builds on the traditional model of whole class teaching but avoids the simplistic polarization of pedagogy into "teacher-centred" versus "child-centred" that has characterized much of the educational discourse in the international donor community (Alexander, 2008; Barrett, 2007; Ginsburg, 2010; Hardman & Abd-Kadir, 2010; O'Sullivan, 2006) . It will also help to ensure there is a better balance and blending of local cultural practices in the different regions of Myanmar with internationally informed teacher education reforms (Avalos, 2011; Nguyen-Phuong-Mai, Terlouw, & Pilot, 2012) .
In order to bring about such changes, school-based teacher development programmes need to start by helping teachers to explore their own beliefs by getting them to reflect on their classroom practices to bridge the gap between theories and actual classroom practice (Courtney, 2007; Hardman, Abd-Kadir, & Tibuhinda, 2012; Hardman, Aung, & Myint, 2012; Mattson, 2006; O'Sullivan, 2006) . Therefore, in the context of Myanmar, a model of professional development which builds on existing systems and structures at the education college, school and cluster level is being proposed as a way of effectively supporting and developing teachers. Working at the school and cluster level will help to ensure teacher education is part of a broader capacity development strategy that supports all actors in the education system at national regional and state level, including, for example, township education officers who supervise schools, head teachers and teacher trainers, and that it is cost effective against all the other competing demands in a resource-poor environment like Myanmar.
While there are many good pedagogic and professional development reasons why teacher education and professional learning should be largely located in the school environment, it should also be recognized that such provision requires a significant investment of time and money in building partnerships, collaboration and delegation (Hardman et al., 2011) . The capacity and training needs of those charged with organizing and providing the training, mentoring and coaching, such as township education officers and college tutors, will be central to the success of school-based training, as will the creation of incentives and accreditation for teacher educators who will be working with teachers in school. It also requires a clear division of roles and responsibilities at the national and sub-national level and between district officers, head teachers, schools and teacher educators.
The policy of teaching the primary curriculum through the Myanmar language is exerting a powerful influence on the quality of teaching and learning in some of the Townships visited by presenting communication difficulties for both teachers and pupils. Recent studies point to the advantages of using mother tongue as the medium of teaching and learning in the early stages of education (Pinnock & Vijayakumar, 2009 ). For the preschool and primary years in particular, teaching in a language which is not familiar to a child is often too demanding for them to cope with -particularly when they face other barriers to education, such as poverty, hunger and poor learning conditions. Not having access to primary schooling in a familiar language is leading to the exclusion of large numbers of children from education.
It also requires the appropriate training of teachers in the use of both the mother tongue and second language teaching to make the curriculum more relevant by connecting the learning to the pupil's experience, environment and culture. However, the linguistic complexity and financial implications of providing for mother tongue teaching in contexts like Myanmar where there are more than 100 languages spoken has to be recognized. Such an approach therefore requires an analysis of how the country's Myanmar language policy is affecting pupil participation and success in education and to determine which languages would be most likely to increase enrolment, retention and pupil learning.
In addition to the effects that a monolingual policy has on classroom interaction and learning achievement in Myanmar primary classrooms, the end-of-unit teacher tests continue to exert a powerful influence on instruction and the patterning of classroom interaction because of the focus on memorization and factual recall from the textbooks. It is important that other approaches supplement the current normative evaluation and that teachers have a thorough understanding of formative and competency-based assessment (Somerset, 2011; Wiliam, 2010) .
